between their system -hybrids of the two mustard species Arabidopsis thaliana and A. arenosa ( Figure 1 ) -and hybrids in other plants, mice, treefrogs and Drosophila. From an evolutionary perspective, the A. thaliana x A. arenosa hybrids are also interesting because hybridization between these species has successfully occurred in the wild at least once, giving rise to a new allopolyploid species, A. suecica [2] ( Figure 1B) .
Crosses between parents that have a different number of chromosome sets, known as interploidy crosses, have relatively low success rates. In plants, interploidy crosses generally fail during development of the endosperm, a maternal extraembryonic tissue essential for seed development [3] . Endosperm development is very sensitive to parental genome dosage. This has been proposed to result from a requirement for balanced expression levels of a limited number of imprinted genesgenes expressed only from either the maternal or paternal allelerather than the entire genome [4] . Consistent with this, proper endosperm development depends critically on several genes known to be imprinted. Disruption of these genes results in endosperm defects similar to those observed in interploidy crosses, suggesting a causal relationship [5, 6] .
Major genome-wide changes in gene silencing and DNA methylation patterns often occur in interploidy crosses in plants [7] . Nevertheless, in at least some cases, aberrations observed in interploidy crosses seem to be attributable to genic interactions. Josefsson et al. [1] found that misregulation of an imprinted gene PHERES1 (PHE1) is specific to the hybrid context, and not caused by ploidy differences per se. PHE1 over-expression was observed in A. thaliana x A. arenosa hybrid seeds, but not in A. thaliana interploidy crosses [1] . This parallels another recent study [8] , which showed that hybridization, not genome doubling, was responsible for novel methylation patterns in the grass Spartina anglica, an allopolyploid species that was formed about 150 years ago. These results are consistent with previously proposed models for the evolution of hybrid incompatibilities via genic interactions, which can include direct interactions of incompatible gene products [9] , or the misregulation of genes as a result of incompatibilities between regulatory sequences and factors that control gene expression [10] .
Increasing relative maternal genome dose is known to enhance the fertility of interploidy crosses in plants [4, 11] (Figure 1 E,F) and also in animals, such as treefrogs [12] . This supports the hypothesis that imprinted genes might play an important role in these crosses [3] . Aberrations in silencing of imprinted genes have also been observed in incompatible interspecies crosses of equal ploidy in the white-footed mouse Peromyscus [13] . The results of Josefsson et al. [1] link these observations. The authors found that two imprinted loci important for Arabidopsis seed development, MEDEA (MEA) and PHE1 [5, 6] , are mis-imprinted in A. thaliana x A. arenosa hybrids. They also showed that the degree of the aberration in imprinting positively correlates with the paternal genome excess, paralleling the severity of seed failure phenotypes [1] . These results solidify the connection between imprinting and hybrid failure, and mechanistically relate imprinting with genome dose effects.
Though a breakdown of imprinting has been implicated in hybrid failure, hitherto it has not been clearly established that misexpression of particular genes is directly responsible for observed defects. Josefsson et al. [1] present evidence that mis-regulation of PHE1 contributes significantly to hybrid seed failure. They found that PHE1, which is normally expressed from the paternal copy in A. thaliana [6] , is over-expressed in A. thaliana x A. arenosa hybrids, and the over-expression derives primarily from the maternal allele. The authors reasoned that, if over-expression of maternal PHE1 contributes to seed lethality, then its elimination should ameliorate the phenotype. This is indeed what they found: A. thaliana x A. arenosa crosses in which the maternal A. thaliana carried a mutant allele of PHE1 produced a significantly higher number of viable seeds.
The strength of the rescue effect depended on the relative parental ploidy levels [1] . This result underscores two important points: first, it establishes a direct causal link between a breakdown of imprinting and the hybrid failure phenotype; and second, it suggests that the problems observed in interploidy crosses may be attributable to a small number of genes. Inactivation of a single mis-imprinted gene would not be expected to affect the outcome of hybridization if a very large number of genes were directly responsible for hybrid failure.
Another type of misregulation of normally silenced sequences occurs in Drosophila hybrid dysgenesis. Hybrid dysgenesis occurs when males carrying certain transposable elements are crossed with females lacking them. This results in transposon activation and movement, with detrimental consequences that include hybrid sterility [14] . In compatible crosses, the silencing of paternal elements seems to involve maternally derived small interfering RNAs (siRNAs) which direct the silencing machinery to specific elements. Appropriate siRNAs are absent in females lacking the corresponding transposable element, and this results in an inability to silence incoming paternal elements in the hybrid embryos [15] .
Josefsson et al. [1] analyzed activity of six normally silenced transposons in A. thaliana x A. arenosa hybrids. Strikingly, they observed activation only of paternally derived ATHILA retrotransposons in the hybrids, proportional to relative paternal genome dose. Maternal ATHILA elements and five other transposons remained silent. The authors point out that the specificity of the activation is consistent with the maternal (A. thaliana) gamete containing insufficient siRNAs to silence paternal ATHILA elements, which are present in higher copy number in A. arenosa. Alternatively, they suggest that A. thaliana siRNAs might no longer recognize paternal elements, as ATHILA sequences have diverged in these species [1] . Either way, the silencing machinery would not properly be directed to paternal ATHILA elements, resulting in their activation in the hybrids.
It is tempting to think that breakdown of similar siRNAmediated transposon silencing mechanisms might underlie some of the common features seen in animal and plant hybrid incompatibilities. Intriguingly, siRNAs act as a defense mechanism against viruses and retroposons in both animals and plants [16] . Recent evidence indicates that components of siRNA-mediated antiviral defense pathways are among the fastest evolving immune-related genes in Drosophila species [17] . Rapid divergence of genes involved in siRNA-mediated silencing may make these systems especially prone to generating incompatibilities between species.
The fact that divergence of gene silencing regulation plays an important role in many hybrid incompatibilities has become clear. Josefsson et al. [1] propose that dosage-dependent chromatin regulation could be universal; its breakdown in hybrids could cause fundamentally similar incompatibilities in disparate species. Given the parallels in gene silencing and chromatin regulation in diverse organisms, this is a plausible and testable hypothesis. Telomere Protection: An Act of God Telomeres are nucleoprotein structures that shelter the ends of linear chromosomes from being inappropriately recognized as DNA doublestrand breaks. New work has revealed that Apollo, a nuclease previously implicated in DNA repair, also has a role in safeguarding telomeres during S phase.
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The protection of chromosome end integrity is paramount for overall genome stability. Without dedicated protection, the ends of linear chromosomes, the telomeres, are identified by the cell's DNA damage surveillance machinery as DNA double-strand breaks, which can then lead to many types of genome aberrations. To overcome this peril, eukaryotic cells have evolved 'capping' mechanisms that hide telomeres from the DNA repair machineries [1] [2] [3] [4] . Telomere capping is orchestrated by proteins that bind the tracts of repetitive DNA that form the telomere (in mammals, T 2 AG 3 repeats). In mammalian cells, these proteins are TRF1 and TRF2, which bind to double-stranded repeats, along with POT1, which binds to single-stranded repeats. These three proteins are part of a protein complex, sometimes
